Introduction.
Much information concerning the structure [1] , the hypersonic propagation of waves [2, 3] , mechanical relaxations [4] , the sol-gel transition temperature and phase diagram [5, 6] of polymer gels has been obtained using the technique of Brillouin light-scattering. However detailed experimental data are still not available for comparison with a theory proposed recently by J. A. Marqusee and J. M. Deutch (MD) [7] for Brillouin light-scattering from gels. The purpose of the present work is to provide such data and make comparison with the theory. 2 . Experimental.
In this study, we have chosen as an example of a typical polymer gel poly(vinyl alcohol) (PVA) cross-linked by 6°Co y-radiation. Pure [6] . The refractive index n at wavelength 514.5 nm for the two samples was also measured as a function of ~ by refraction and using Snell's law.
Results.
The results for the Brillouin shift VB at room temperature for both samples of the PVA hydrogel are displayed in figure 1 [10] . Line 1 is a guide to the eye. Lines 2 and 3 are the theoretical curves for A = 0 and A = 1 (see text). rimental error. This indicates that the system fully recovers its original form when reswollen even from a completely dehydrated state. The results for specimen B (with a greater density of cross-linking) appear to depend on 4&#x3E; in the same manner as for specimen A, indicating that VB is also independent of cross-link density [2] . Since specimen B was irradiated for so long then it is unlikely that there are any free polymers left dissolved in the fluid. The fact that VB( 4» is so similar for both specimens suggests that effectively all the dissolved polymer is taken up in the network structure. The measurements of refractive index n during the dehydration sequence indicated that n is also independent of cross-link density and varies smoothly from the value for pure water [8] [8] .
The measurements of the Brillouin width rB are displayed in figure 2 . rB increases rapidly with increasing ~ reaching a maximum near ~ ~ 0.65 thereafter dropping rapidly as ~ approaches 1. Again to within experimental accuracy rB is independent of cross-link density and previous dehydration history. The appreciable errors in rB for 0 in the range ~ 0.4 -+ 0.8 are a consequence of the uncertainties ino for the VB measurements in figure 1 . Small changes in q6 during the measurement of a spectrum will cause a small drift AVB in the Brillouin shift with a consequent slight broadening of the Brillouin profile roughly equal to AVB. The error bars in figure 2 indicate the estimated size of OvB as determined from the known changes in ~. 4 . Comparison with theory.
MD consider two limiting cases appropriate to a coupled fluid and network system. They define a parameter 0 À 1 which is a measure of the degree of coupling between elastic waves in the network and fluid. The first case occurs for small frictional damping f and predicts essen- Table I . -The bulk physical properties of water, PVA and PVA hydrogel at room temperature. where '18 and '1B are respectively the shear and bulk viscosities in the fluid (see table I ). This corresponds essentially to a « one-mode » type of behaviour which predicts a single pair of Brillouin peaks at ± co. Here C-0 = Ck, C is the average speed of sound in the medium. C(~ = 0) = Co and C(~ = 1) = C~. The present measurements of the Brillouin spectra of PVA hydrogel showed the presence of only a single pair of modes. It therefore seems appropriate to compare our results with the theory for the limit of strong friction. MD give two equations for the 0-dependence of VB ( = Ckl2 n of Ref. [7] ) and TB ( = rk2 In of Ref. [7] ) which in terms of 0 are :
It should be noted however that the range of ~ for which these expressions are applicable is not precisely defined We know of no reason why Cn should vary thus. Although Cn is expected to depend on cross-link density [7] , this is not observed to be the case for our two different specimens A and B. Furthermore the cross-linking is not thought to vary with ø for the present specimens since the crosslinking is radiation induced. For these reasons the required dependence of C~(~) should be regarded at this stage merely as a parametrization of our experimental results, without any physical justification.
The prediction of the theory for FB is shown in figure 2 for the case of ~, = 0 using the phy- are too small to satisfy the inequality (2) , the right-hand side of which has an upper limit of [11] has also examined the elastodynamics of gels and arrives at similar equations to those of Marqusee and Deutch [7] . However his expressions for sound velocity and attenuation in the gel case are given for frequency regimes which are either much lower or much higher than the frequencies in our Brillouin light-scattering experiments.
J. M. Deutch and D. L. Johnson [12] have extended this theory to the case of Brillouin lightscattering from transverse modes in gels. We have tried to observe these modes in PVA system but without success. We are currently investigating the possibility of studying other systems for which the existing theories may be more appropriate.
